Abstract. Considering in this work, a simplified methodology was proposed in order to evaluate seismic vulnerability of Reinforced Concrete Bridge. Reliability assessment of stress limits state and the applied loading which are assumed to be random variables. It is assumed that only their means and standard deviations are known while no information is available about their densities of probabilities. First Order Reliability Method is applied to a response surface representation of the stress limit state obtained through quadratic polynomial regression of finite element results. Then a parametric study is performed regarding the influence of the distributions of probabilities chosen to model the problem uncertainties for Reinforced Concrete Bridge. It is shown that the probability of failure depends largely on the chosen densities of probabilities, mainly in the useful domain of small failure probabilities.
Introduction
Many structures, including bridges, built before 1970 are not adequately detailed for seismic actions. This means bridge structures have historically been vulnerable to seismic loading, with a large number of examples of damage occurring to both superstructure and substructure elements and, in some cases, complete and catastrophic collapse. The turning point event in changing structural design philosophy was the 1971 San Fernando earthquake [1] . That event caused severe damage to major lifelines, including the transportation lifeline. Bridges, an important component of the transportation lifeline, suffered major damage. This prompted almost all the state departments of transportation in earthquake prone areas to upgrade their design specifications and structural details to resist earthquake action, as did the Federal Highway Administration. However, even with this, there are still many existing older bridges that were designed and built prior to 1971. It is critical that these bridges be upgraded to current seismic design standards in regions with strong earthquake potential. While many methods and approaches are available to accomplish this, methods to systematically and rationally compare these methods and select the optimal method are lacking, particularly in terms of target performance levels [2] [3] . The aim of this research is to explore one such method based on fragility analyses.
Materials and methods

Modeling the Structure
The bridge studied is located in province Al Hoceima, This structure consists of five simple spans of 35m each. In turn, each bay consists of three equidistant beams transversely. The platform of the structure has a width of 10 m with a floor of 7.80 m and two sidewalks of 1.50 m and 0.70 m. The section of 2.30 m total height deck is formed by three beams spaced 3.40 m. 
Loading Idealization
The purpose of this study is to analyze the effect of horizontal and vertical earthquake ground motion on bridges. The focus is on the variations of earthquake loading rather than the gravity load. Loading considers the gravity load (self-weight, superimposed load and traffic load) and earthquake loading. The dead load of the deck is distributed to the beams based on their respective tributary widths. Superimposed dead loads (wearing course, future wearing surface, railings, barriers), with the exception of footpath loads, are to be distributed equally to all beam lines. 
Earthquakes -Dynamic Analysis of Bridges
Fundamentals of Dynamic Analysis
Every structure acts statically and dynamically when subject to displacements or loads. In dynamic responses, the structures will have additional inertial forces which, according to the second law of Newton, are equal to their mass multiplied by acceleration. Thus, if the loads or displacements are enforced very slowly, the inertia forces can be ignored since the time can be assumed as zero and a static load analysis can be justified. Hence, dynamic analysis is a simple extension of static analysis. ()+()+()=() (1) in which the force vectors at time t are: F(t)I : is a vector of inertia forces acting on the node masses F(t)D : is a vector of viscous damping, or energy dissipation, forces F(t)S : is a vector of internal forces carried by the structure F(t) :is a vector of externally applied loads Equation (1) is based on physical laws and is valid for both linear and non-linear systems if equilibrium is formulated with respect to the deformed geometry of the structure. For many structural systems, the approximation of linear structural behaviour is made to convert the physical equilibrium statement, to the following set of secondorder, linear, differential equations:
in which M is the mass matrix (lumped or consistent), C is a viscous damping matrix (which is normally selected to approximate energy dissipation in the real structure) and K is the static stiffness matrix for the system of structural elements. The time-dependent vectors u(t)a, () and () are the absolute node displacements, velocities and accelerations, respectively. For seismic loading, the external loading F(t) is equal to zero. The basic seismic motions are the three components of free-field ground displacements u(t) that are known at some point below the foundation level of the structure. Therefore, equations can be written in terms of the displacements u(t), (t) velocities and accelerations ü(t) that are relative to the three components of free-field ground displacements (Wilson, 2002).
Results and discussion
Analyses de variance (ANOVA)
For each class of bridges, the response of the elements considered as the most vulnerable was analyzed according to the variation of the various parameters [9] . The elements whose response was followed are presented in Table 1 .
Parametric study for the perfect reinforced concrete bridge
A full factorial defined in table 2 and consisting of 3 3 =27 combination was formed. a finite element model was built under ANSYS software. a finite element model convergence, for the case of the reinforced concrete bridge, the calculations were carried out in the Ansys software for the entire combination 27. Table 2 gives the obtained results as function of the Parameters. For the case of the bridge, calculations were performed under Ansys software for all of the 27 combinations. Figure 5 gives the obtained the stress as function of the combination number.
CMSS-2017
The most adverse case was found to be given by the parameters of combination 3 for which H=7m, L=1.2 E+02tand d=2500, the lowest stress is σ = 327582MPa Then corresponding to the following configuration: These factors were varied for the last case according to Table 2This resulted for each defect configuration case and with Following x. In 27 combinations. Then a DOE full factorial table was considered for the bridge case.
The obtained results are shown in Fig. 6 , where the non dimensionalized stress defined as the stress is given as function of the combination number as resulting from the following order (H, L and d).
The RSM model as obtained by quadratic polynomial regression using results of the perfect shell in terms of function of parameters x 1 =H, x2 = L, and x 3 = d writes: 
The quadratic polynomial regression de fined by Eq. (3) has an R 2 =97% value, showing that it is good Enough to represent a RSM for the stress as Function of the considered factors within their ranges as defined in Table  1 . The analysis of variance of the obtained results has shown that x 1 =H has the greatest influence with Fisher statistics (F= 29228,3), it is followed by x 2 =L with (F= 540,8) and then comes the interaction between H and d, x 1 *x 3 =H*d with (F= 29228, 9).
The associated R-square values are R²=99.9%, R²=99.6% and R²=98%.These indicate that the interpolations are quite good for all the base shears and that the quadratic surface response models can be used to predict theses efforts within the intervals of interpolation.
Let us assume that the design load against buckling is taken to be σ lim . Thus, the performance function for the perfect bridge writes as:
A reliability analysis was performed assuming that x 1 ,x 2 and x 3 are random variables. Table 3 gives the means and standard deviations for these variables. Two types of probability distribution functions were considered: normal and lognormal. The design load was chosen with a standard deviation of 10%. Figure 6 gives the probability of failure P f as function of the chosen stress design in case of the perfect Reinforced Concrete Bridge. From Figure 6 , we see that the normal and lognormal distributions of the probabilities have a strong influence on the results obtained. The design stress must be lower than 15.10 4 MPa, to avoid cracking of the bridge with great confidence. This indicates that the identification of the probability distribution functions is very important in order to carry out an accurate analysis of the reliability, particularly in 
the useful domain of the small probabilities of failure, for example in the art of work on all the building and the bridge.
Conclusions
The vulnerability assessment of bridges is useful for seismic retrofitting decisions, disaster response planning, estimation of direct monetary loss, and evaluation of loss of functionality of highway transportation systems. This paper illustrates the results the analysis of the reliability of the bridges against the siege, as this phenomenon could be affected by catastrophic consequences on the structure. Models of these design performance states were obtained by modeling the response surface and quadratic polynomial regression. Then, the reliability analysis of the form was conducted. The results obtained have shown that the distribution of probabilities has a significant influence on the reliability of the x-axis counterpart and in the useful domain of the small probabilities of failure. The dependencies on the chosen distribution of probabilities are not the same for all the situations analyzed.
